Light-induced phase shifts in mice lacking mPER1 or mPER2.
Three homologs of the Drosophila Period gene have been identified in mammals. In mice, these three genes (mPer1, mPer2, and mPer3) have distinct roles in the circadian clockwork. While products of mPer1 and mPer2 play important roles in the maintenance of circadian rhythmicity, mPer3 gene products are dispensable for rhythmicity. Several studies also implicate mPER1 and mPER2 in transduction of photic information to the core circadian clockwork. The phase-shifting effects of light were examined in mPER1-deficient and mPER2-deficient mice using T cycle paradigms, in which mice received 1 h of light per day at an interval of T hours. To assess phase delays, repeated exposure to 1 h of light per day at T = 24 was used. To assess phase advances, exposure to 1-h light pulses at T = 22-h intervals was used. The degeneration of rhythmicity in the mutant mice prevented assessment of a response in most cases. Nevertheless, clear examples of phase delays and phase advances were observed in both mPer1 and mPer2 mutant mice. These results are not consistent with the hypothesis that mPER1 and mPER2 play necessary and nonoverlapping roles in mediating the effects of light on the circadian dock.